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DDQGLQWHUSRUHGLVWDQFHE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SKRVSKRULFDFLGVROXWLRQV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*UDSKVKRZLQJWKHGHSHQGHQFHRISRUHOHQJWKRIQDQRSRUHVRI1$$RQDQRGL]DWLRQWLPHXQGHUDFRQVWDQW
DQRGL]DWLRQSRWHQWLDORI9
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IRXQGWRGHSHQGRQWKHSRUHOHQJWKVRIWKH1$$PHPEUDQH $VWKHDQRGL]DWLRQWLPHLQFUHDVHGIURP PLQXWHVWR
PLQXWHV WKH QXPEHU RI SHDNV LQ WKH RSWLFDO VSHFWUD VWDUWHG LQFUHDVLQJ IURP  WR  )LJ D )RU 1$$V
SUHSDUHGZLWKKLJKHUWKLFNQHVVHVLWEHFDPHGLIILFXOW WRLQWHUSUHW WKHLQWHUIHUHQFHVSHFWUDDQGKHQFHQRLQIRUPDWLRQ
FRXOGEHREWDLQHGIURPVXFKVSHFWUD+HQFHWKHVWXG\ZDVFRQGXFWHGZLWKVDPSOHVDQRGL]HGXSWRKRXUV
1RVLJQLILFDQWRVFLOODWLRQVZHUHREVHUYHGZKHQWKHV\QWKHVLVWLPHZDVOHVVWKDQPLQXWHV$VWKHWLPHLQFUHDVHG
WRPLQXWHVWKHQXPEHURIRVFLOODWLRQVVWDUWHGJURZLQJZLWKDVOLJKWLQFUHDVHLQWKHDPSOLWXGHRIWKHRVFLOODWLRQVLQ
WKH YLVLEOH UHJLRQ 7KH WUHQG FRQWLQXHG DQG WKH SHDNV EHFDPH LQGLVFHUQLEOH LQ WKH YLVLEOH UHJLRQ IRU KLJKHU
DQRGL]DWLRQWLPHV,QLWLDOO\WKHRVFLOODWLRQVRUWKHIULQJHVDUHREVHUYHGLQWKHORZZDYHOHQJWKUHJLRQLQWKHVSHFWUXP
DQGWKHZDYHVJUDGXDOO\PRYHGWRWKHQHDULQIUDUHG UHJLRQE\PLQXWHV7KLVUHGVKLIWRIIULQJHVZLWKWLPHZDV
DOVRDFFRPSDQLHGZLWKDVORZLQLWLDOULVHDQGWKHQIDOOLQWKHDPSOLWXGHVRIWKHRVFLOODWLRQVDWKLJKHUWKLFNQHVVHV7KH
SHDNRUIULQJHKHLJKWDOVRYDULHGZLWKWLPH,WZDVREVHUYHGWKDWIRU PLQXWHV1$$WKHSHDNKHLJKWZDVPD[LPXP
RI  QP DQG WKHQ VWDUWHG GHFOLQLQJ )LJ D 7KH KHLJKW RI SHDNV FDQ EH DQ LPSRUWDQW SDUDPHWHU LQ VHQVLQJ
DSSOLFDWLRQV ZKHUH 1$$ PHPEUDQHV ZLOO EH XVHG DV D VXEVWUDWH 7KH RSWLPL]HG WKLFNQHVV RI WKH 1$$ ZLWK
DSSURSULDWHQXPEHURISHDNVDQGSHDNKHLJKWZLOOEHKHOSIXOLQGHWHFWLQJDQ\FKDQJHLQWKHUHIUDFWLYHLQGH[RIWKH
VXEVWUDWH ZLWK DQG ZLWKRXW WKH VHQVLQJ PHGLXP 7KLV FKDQJH LQ UHIUDFWLYH LQGH[ FDQ EH VHHQ DV D VKLIW LQ WKH
ZDYHOHQJWKRIRVFLOODWLRQVZKLFKLQ WXUQZLOOEHXVHIXOLQVHQVLQJRIDQ\IRUHLJQPDWWHURQWKHVXEVWUDWH
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IURP PLQXWHWRPLQXWHV7KHFRORU FKDQJHVZLWKWKHDQJOHRILQFLGHQFHRIWKHOLJKWXVHGWRYLHZWKHPHPEUDQHV
DVVKRZQLQ)LJE7KHSHDNV3DQG3DVVKRZQLQWKHILJXUHVKLIWWKHLUSRVLWLRQWRZDUGVWKHEOXHHQGRIWKH
VSHFWUDZLWKWKHLQFUHDVHLQDQJOH7KRXJKERWKWKHSHDNVVKRZWKHEOXHVKLIWWKHLUUDWHRIFKDQJHZDVIRXQGWREH
GLIIHUHQW )LJ D :LWK LQFUHDVLQJ DQJOH LW ZDV REVHUYHG WKDW WKH LQWHQVLW\ RI 3 GHFUHDVHG DQG WKDW RI 3
LQFUHDVHG7KHUDWLRRILQWHQVLWLHVRI3WR3LVSORWWHGLQ)LJE,WZDVVHHQWKDW ZLWKWKHEOXHVKLIWRIERWKWKH
SHDNVZLWKUHVSHFWWRWKHLQFLGHQWDQJOH3LQWHQVLW\ZDVUHGXFHGDQG3LQWHQVLW\LQFUHDVHGVKLIWLQJWKHPD[LPXP
LQWHQVLW\ IURP EOXH WR JUHHQ UHJLRQ RI WKH VSHFWUD FRQILUPLQJ WKH LULGHVFHQW SURSHUWLHV RI WKH SUHSDUHG 1$$
PHPEUDQHV(IIRUWV DUH RQ WR H[SORUH WKH DSSOLFDELOLW\ RI1$$PHPEUDQHV E\ YDU\LQJ WKHLU SRUH SURSHUWLHV DQG
FRPELQLQJ ZLWK WKH PHWDO PRQROD\HU GHSRVLWLRQ IRU YDU\LQJ WKH RSWLFDO FRORU DQG HQKDQFLQJ WKH LQWHUIHURPHWULF
SURSHUWLHVWREHXVHGLQVHQVLQJDSSOLFDWLRQVLQWKHILHOGRIELRWHFKQRORJ\DQGPHGLFLQH
 &RQFOXVLRQV
1$$PHPEUDQHVZLWKKLJKO\RUGHUHGQDQRSRUHDUUD\VZHUHSUHSDUHGZLWKFRQWUROOHGJHRPHWULFDOIHDWXUHV7KH
SRUHSURSHUWLHVRI1$$VXFKDVSRUHGLDPHWHUV LQWHUSRUHGLVWDQFHVDQGSRUHOHQJWKV ZHUHGHWHUPLQHGIRUYDULRXV
YDOXHV RI DQRGL]DWLRQ SRWHQWLDO DQG DOVR ZLWK GLIIHUHQW GXUDWLRQ NHHSLQJ WKH SRWHQWLDO FRQVWDQW 7KH RSWLFDO
LQWHUIHURPHWULF SURSHUWLHV RI 1$$ XVLQJ 899LV1,5 VSHFWURVFRS\ ZHUH LQYHVWLJDWHG 7KH HIIHFWLYH RSWLFDO
WKLFNQHVVRI1$$PHPEUDQHVZHUHFDOFXODWHGXVLQJWKHUHIOHFWDQFHVSHFWUD,WZDVREVHUYHGWKDWWKHPD[LPDRIWKH
UHIOHFWHGZDYHOHQJWKVVKRZHGLQWHQVLW\YDULDWLRQZLWKUHVSHFWWRWKHDQJOHRILQFLGHQFH6XFK1$$PHPEUDQHVFDQ
EHXVHGDVVXEVWUDWHV IRUDSSOLFDWLRQVVXFKDVGHFRUDWLRQGLVSOD\DQWLFRXQWHUIHLWLQJWHFKQRORJ\DQGVHQVLWLYHDQG
VHOHFWLYHELRVHQVLQJDSSOLFDWLRQVHWF
$FNQRZOHGJHPHQWV
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